Fumaratehydratase-deficient renal cell carcinoma: a clinicopathological and molecular study of 13 cases.
Hereditary leiomyomatosis and renal cell carcinoma (HLRCC) is a newly recognised entity in the WHO 2016 classification defined as the germline mutation of FH gene. Fumaratehydratase-deficient renal cell carcinoma (FH-deficient RCC) is recommended for tumours with FH deficiency but lacking of genetic evidences of FH germline mutation. In this study, we described the clinicopathological and molecular changes of 13 FH-deficient RCCs. Histology features, clinicopathological data, radiology performance and outcomes were collected for each patient. Next-generation sequencing and DNA sequencing of FH gene were performed to examine FH mutations. The patient group included five females and eight males. Different morphological patterns of papillary, nested, adenoid, foam adenoid, cribriform, tubular, tubulocystic, cystic and loose oedema stroma were observed. Except typical big nuclei with or without eosinophilic nucleoli and perinucleolar halos, raisin-like, hobnail-like and even low-grade nuclei were also observed in these tumours. Eleven cases with high-grade nuclei showed disease progression or death, but no disease progression was detected in two cases with low-grade nuclei and eosinophilic cytoplasm. FH expression was absent in tumour cells except for case 11. Next-generation sequencing and DNA sequencing verified seven FH germline mutations and four somatic mutations out of 13 cases. FH-deficient RCC is a rare renal tumour and has a wide morphological spectrum. Most of the tumours had high-grade nuclei and were aggressive. However, we observed a morphological subtype of FH-deficient RCC with low-grade nuclei and eosinophilic cytoplasm, which might mainly occur in young women and show a relatively good prognosis.